Abstract
INTRODUCTION
The food safety it is a very important issue of nowadays and for more and more people it becomes a priority. The urbanisation has increased exponentially, the food quality in the cities has been changed, having an important impact on the population health on medium and long term. A healthy food helps the organism to function properly. The unhealthy diet may lead to cardiovascular diseases and cancers. The CVDs diseases are number 1 causes of death globally and cancers are the second causes (WHO, 2017) . The number of new cancer cases is expected to rise by over 70% in the next two decades according to WHO 2018. Unfortunately, the number of obese people has also increased. In 2016, more than 1.9 billion people over 18 years old were obese, according to WHO 2018. That is why food security and food sustainability are key points in the development agendas of communities, states and transnational organizations (EU). Thus, scientific and technological innovations are often applied in the horticultural field in order to obtain increased quality of food, better use of inputs, environmental sustainability (as low CO 2 footprint), economic efficiency, all leading to a higher life expectancy and well-being (Popa et al., 2018; Nicola and Pignata 2017; Chira et al., 2013) . Cultivating plants and vegetables in the hydroponic vertical system represents a solution for increasing food production and reducing the environmental foot print. This kind of plants and vegetable cultivation systems represents a clean, safe and green city food supply (Benke and Tomkins, 2017; Puccinelli et al., 2017; Grigore et al., 2016; Al-Chalabi, 2015; Sorin et al., 2015; Chirică et al., 2012) In this context, the aromatic plants could be grown in innovative hydroponic vertical system, due to their actives principles, suitable also for pharmaceutic and dermato-cosmetic industry to prevent or cure some diseases and also they can be used successfully in the food industry ( Neocleous and Ntatsi, 2018; Yildirim et al., 2016; Zagula et al., 2016; Boc and Streza, 2014) The aim of this study was to analyse the influence of three different hydroponic systems (two vertical and one horizontal) on minerals content and nutritional quality of aromatic plants: Occimum basilicum and Mentha piperita.
MATERIALS AND METHODS
The present study was carried out in the All the crop growing conditions were monitored through a computer control system. Temperature and relative humidity have been monitored continuously. The crop irrigation started when the plants had two real leaves stage. For fertilization, the NutriJet Priva pumping system with four mixing tanks (A-B-C-D), for dosing and mixing fertilizers, of 4 m 3 /h, was used, at a working pressure of 3 bar (Figure 3) . Fertilization was done with organic fertilizers as follows: for the A/C tanks were used calcium nitrate, potassium nitrate, ammonium nitrate, acid nitric, FE 6% and for the B/D tanks were used MKP (monopotassium phosphate), potassium nitrate, potassium sulphate, magnesium sulphate, K60 (potasium clorine), acid nitric, zinc sulphate, cooper sulphate, boron, sodium, molybdenum. With intelligent data devices such as "Open Garden" mobile application and wireless camera system, constant checks of operating parameters were done. The seedlings were produced in the growing room at the temperature 22°C, U= 70%, light regime 12 h daily, 95% of the seedlings having the radicular system very well developed. The aromatic plants were analyzed qualitatively according to the growth system, respectively the horizontal system (O) versus the vertical system with foil (F) and vertical system without foil (V). The leaves samples from each variety were taken after one month of growth in all hydroponic systems. Dry matter (D.M) and moisture assay were determined after European Pharmacopoeia 7 th edition, (placing the plant sample in the oven at 105°C until a constant mass is obtained). The micro and macro elements content from the leaves of the plants grown in the horizontal and vertical systems has been determined according to AOAC Official Method 2015.01. The results were reported in mg/100 g according to European legislation -Regulation (EU) No. 1169/2011.
Sample preparation for ICP-MS analysis 0.250g ± 0.0001 g of fresh samples where weighted with analytical balance in Teflon recipients, then 8 ml concentrated ultrapure HNO 3 (65%) and 2 ml H 2 O 2 30% were added and were subjected to mineralization by microwave digestion (30 min.) with ETHOS UP microwave digestion system, then the clear solutions were transferred quantitatively into the volumetric flasks (50 mL) and made up with Milli-Q ultrapure water (2 repetitions) (Milestone ETHOS UP Digestion Apps, Zovinka and Stock 2010) The Agilent Series ICP-MS spectrometer with quadrupole analyzer 7700x and MassHunter Workstation software (Agilent Technologies) was used in the analysis of the two varieties of basil and peppermint variety after acidic digestion (65% ultrapure nitric acid). The calibration curve was performed with ICP-MS multi-element calibration standard (1000 mg/L of Fe, K, Ca, Na, Mg; 100 mg/L of Sr; 10 mg/L of Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Mn, Mo, Ni, Pb, Sb, Se, Tl, V, Zn, Th, U in 5% HNO3) (Sannac et al., 2017; Pacquette et al., 2015; Liba et al., 2014) 
RESULTS AND DISCUSSIONS
Following our analysis, no significant differrences were observed between the vertical system with foil (F), without foil (V) and the horizontal system (O), regarding the dry matter and ash content of the plants analysed (Figure 4) . Mentha piperita (M) variety grown on horizontal system showed the highest content of dry matter of all the varieties. There was a positive relationship between macro and microelements content in green basil variety. There is a strong linear relationship between Na-K, Na-Cr, Mg-K, K-Ca, K-Cr, K- Dry matter % Ash (w/w)% Mo and Cr-Mo. It was noticed a weak negative relationship between Na-Se and Cr-Se (Table  1) . A strong linear relationship between: Na-Cr, Mg-Ca, Mg-Se, K-Cr, Ca-Se and a strong negative relationship between: Na-Mg, Na-K, Na-Se, Mg-K, Mg-Cr, K-Ca, K-Se, Ca-Cr, CrSe in red basil variety leaves (Table 2) . In peppermint variety leaves, there was noticed a strong linear relationship between: Na-Mo, Mg-Mo, K-Mo, Ca-Mo, Cr-Mo (Table 3) .
CONCLUSIONS
The studies conducted on two basil varieties (green and red) and on peppermint grown on three different hydroponic systems have revealed that the important content in micro and macroelements have been obtained in vertical system without foil for the two basil varieties and in horizontal hydroponic system for peppermint variety. We can say also that there is difference regarding relationship between macro and microelements content of the plants, being specific to each variety. Hydroponic systems can be a very efficient method for cultivating ecological crops. This systems can assure a full climate controlled (temperature, humidity), optimal use of nutritive substances for a good growth of the plants and can eliminate the disease or pests attack. Vertical hydroponic systems have also the advantages that can be a space saver. Both vertical and horizontal hydroponic systems can be successfully used in urban agriculture and can be implemented in any climatic region.
